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(54) yCTPOftCTBO flJW yCTAHOBKH lUlACTW- 
PH B OBCAflHOfl TPyBE 
(57) H30<JpCTeHMe othocmtch k rexHMKC 
noA3CMHoro peMoirra CKBaxHHU h npeM- 
HaaHaneHo una BOCcraHOBncHHH repne- 

TH9ai9IH oOcaAHMx KOnOHH Ke^THHtOC, BO- 

AffHbix H rasoBUx cKBaJoiH. Uenb - noBi.*- 
. neHKe HanoiKOCTii pa6oTM ycxpoftcxBa 
3a c^eT npeAorBpaqemui saiCJiHHHBaHHJi 
npo^HnbHiioc KOHycHMx ynopoB 9 e PO*pH- 

PCB&HBOM lUiaCTMpe (ra) 3 npM OAHOBPC- 
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1 ♦IZ 

MOMiioM yn;>omeHiiH cro ko ic . *>yKiuin . 
YcTponcTBO conepxHT noAyw n.^aiiry (inU) 

1 c paunajibHMMJi OTBepcTHHMii 2 H pac- 
noJioxeiiHwe 8 nonocTH m 3 iiarpyGKa 
ynopu 9. Ilo KOHuaM uHJiimnPH«tecKKX 
yMacTKOB m 3 paaMcmeHbi hickhhi) kcct- 

KO CBfl3aHHblH C niU I H BCpXHHA yOJlhi 

yiuicTiiemiH (VV) 4, c kotopmmii ^ecTKO 
coeAHtieiibt ynopw 9. noA m 3 pasMemcHa 
AopHMpyiomaH ronosKa 14 » c KOTopoft xe- 

CTKO CBH3ail IfWKMHft KOKCA IUll 1. HlOtHHft 
yy /# yCTaMOBJieH Ha CPC3H0M SJieMCHTe 
Ha niO 1 • nOA paAHaAbMWHH OTBepCTHHMH 

2 nm 1 iiMCCT B cBoeft nonocTM nepc- 
KpbfBarejib novoKa b bha^ cpe3Hoft aa- 
rnytBKH 10 c 4>HKcaTopoM, IlpM noAauie 
xtiAKOCTH bo BHyxpeHHWo noAOCTb rn 3 
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coinaercH nanaenHc, oOccnemtoawmee 
pacojiipcHiie II iipiruaTHe FII 3 ao noJiHoro 
KOHTaKTa cro ro^piipoBaiiiioM qacTH k 
BHyrpenHeft cTCitKe o0c3A"oft kcuiohhu. 
repMeTHsauHR BiiyTpeiineft nonocTH m 3 
o6ecnemiBaeTCH yy 4. B momcht kphth- 
MecKoro AaBncHHH hkxhiiA yy 4 onycKa- 
CTCH no noi 1. OAHoopeMenHo npii He- 
3naMHTcnbHOM yBCJiMqcHHW jxaaneHHR. cpe- 
saercR (t^HKcarop aarnymKH 10, KOTopan 
naAaer b pacmHpeiHiyib nonocTb HID 1. 
Ha pacnonomeHHyw b hcA orpaHHqHTCJib- 
Hyio KpecTOBHHy. OcBoOoxAaercH KaHaji 
An« nepcAaMM xhakoctm b ronoBKy 14, 
PaaMemeHHbiA b hcA oGpaTHbifl Kiianaii IS 
npH cosAaiiHH AaBneHHH aaKpwBaercH. 
9 wn. 
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ll3o6peTeHHe othochtch k rexHHKe 
noAseMHoro peMOHra CKBaaofH, a HMeHHo 
K ycTpoHCTBaM Anil BoccTaKOBiieKHJi rep* 

MeTH3aUKH 05caAHblX KOAOHH Re^AHblX^ 

BOAHHtiOC H raSOBbOC CKBaXMH. 

Uejib H3o6peTeiiHfl - noBumeHHe Ha- 
AexiiocTH paCoTU ycTpoftCTBa sa cner 
npeAOTBpaQeHKA aaiaiUHHsaKHfl ynopoB 
B ruiaCTbipe npn oAHOBpeMeHHOM ynpo- 
qeHHH ero KOHcrpyKUHH. 

Ha 4>Hr« 1 H3o6paxeH ro^pHpoBaHHUft 

lUiaCTUpb C UHUHHAPHMeCKHKH KOHUe- 

BbiMH yvacTKaMM; Ha c^ur. 2 - pa3pe3 
A-A Ha ♦Hr, 1; Ha ♦nr. 3 - paapea 
B-B Ha i^nr, 1; na *Hr» 4 - ycrpoflCTBO 
B c6ope c luiacTupeM, o6iiQfft bma; Ha 

S - nonoxeHHe luiacTupH noc/ie 
rHapaanuqecKoro B03AeftCTBHH Ha ana- 
CTupb; Ha <t)Hr. 6 - to xe.nocAe cpe- 
3a HKsnero ysna yiuioTHenHH* Ha <^Kr.7- 
TO xe, npM ero KaJiK6poBKe AopHHpyio- 
qefl roAOBKof) b HaHanbHuA nepHOA; Ha 
<fcHr. 8 - nonoxeHHe nepexpuBaTejiH no- 
TOXa B MOHeHT pacoHpeHHH lUiacTupH 
ruApaonHMecKHM B03AeftcTBHeH| Ha 
*Hr. 9 - TO xc, nocAe erb cpeaa, pa3- 

pft3 . 

yCTpoftCTBO COCTOHT H3 ROnoA IBTaH- 
rH 1 C paAliaJIbHUMH OTBepCTHHMH 2y 

pacnonoxeHHbiMH BHyrpH ro4>pHpoBaHHoro 
nnacTwpH 3, ysnoB 4 ynnoTHeHHH, 3a- 
KppniieuHMx Ha hoaoh orraHre 1 8 xoHue- 

BblX lUl^lHHAPHWeCKHX MaCTRX TOi^PHpOBaH- 
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Horo nnacTbipff 3 m cocTOHiqKx h3 xonb- 
AeBUX 3AacTHHHbDC BxyAOK 3, Manieo5- 
pasHboc HaKxeT 6, orpaHUMMTeiiH 7 k 
cpeaHoro orpaHHHHTenR 8, .paaMemeHHboc 
BHe ro^pHpoBannoro njiacTupn 3 3a ya- 
AaMH 4 ynAOTHeHHH, npo^anbHboc xoHyc- 
Hux ynopoB 9, pacnonaxeHHboc Ha nepe- 

XOAax OT rOi^pHpOBaHHOA K AKAHHAPK- 

10 «iecKoA noBepxHocTH nAacTbipn 3 c o6ec 
neMeHHeM HenoABHXHoro nonooxeHHR ruia- 
cTupfl npH cnycxe b cxBaxHity h coaAa- 
HHH ycnoBHA fvtn paaMeoieHiiH ynnoTHH- 
TenbHboc aneMeHTOB Bbone yriopoB b uh- 

15 AHHAPHMecKHx MacTKx HAacTupH, nepe- 
xpuBaTenfl noToxa b BHAe cpeanoft aa- 
rnyfflXH 10 c <^MXcaTopoM 11, ycTanoB- 
jieHKbix B nonoft nrraHrc 1 noA ee pa- 

AHanbHblMH OTBepCTHHMH, OrpaHHMHTeJIb- 

20 HoA xpecTOBHHfci 12, pacnoJioxeHHoA b 
pacoDfpeHHoA noAOCTH 13 nTaurH 1, Aop 
HHpyioaieA rHAPaanKMCcxoA ronoBXH. 14, 
aaxpenAeHHoA Ha HKXHeM xonue nonoA 
mTanrH 1, h o6paTHoro KJianana 15, 

25 paaMemeHHoro b rHAPasnHqecxoA Aop- 
HHpyxraieA . roAOBxe 14. 

ycTpoAcTBo cnycxaeTCH na nacocHo- 
KOMnpeccopHboc Tpy6ax 16 x MecTy 17 
Aei^eKTa oScaAHoft Tpy6u 18. 

3C ycTpoAcTBo paGoTaeT CACAyKimHM o6- 

pa30M* 

nocjie cnycxa ycTpoAcTBa b cOope 
c n/iacTbipeM na nacocHo-xoMnpeccop- 
Hbix TpyOax 16 b cxBaxnny x mcctv 17 



3 143 
A':J>eKTa B oOcaA"ofl KonoHiic \fi no no- 
il mraMre I Mcpea paaHajibiibie ot- 

BCi CTHH 2 BO BHYTpeHHlOlO nOHOCTb RJia- 

CTbipit 3 nonawT xiiAKocxb h co3Aa»oT 
rmipaBJiHMCCKoe Aaaneime, o6ecneMHBa- 
lomee pacoMpeHHe h npiwaTMe nnacTwpH 
AO noHHoro KoiiTaxTa ero ro<l)pMpoBaHHon 

qaCTH K BHyrpeHHCft CTCHKC o6caAHOfl 

r.onoHHU. 

rcpMCTHsauHH BKyrpcHHeft nonocTM 
nnacTbipH npM cosAaHHH AaBJieKHH oOcc- 
neMHsaercn 3a cmct ysjioB A yonoTHc- 
HHH, pacnonoKCMHUX no KOHuaM lUiacTw- 
PH B luoiHTOpHuecKHx MacTJix • flptweM 
nepBOKaqaJibHo rcpneTHaauHH oCecnc- 
WBaeTCsi ^ameo6pa3KblMK MaHxeTaKK 6, 
a npH pocTC AaeneHHH Haa"HocTb rep- 
M&THaauKH AononHHTejibHo noBMnxaexca 
3iiacTH«iHbiKH BTynxaMM 5, KOTopwe noA 
BosAeflcTBHeM AaBneHHH, ncpeMcmaHCb 
coBMecTBO c wameoCpasKbiHH KaKxeTaNH 
8 oceBOM HanpaBneuKH no mraHre 1» 
cxMMajoTCH, aB paAHanbHOMHanpaBJieKHM'- 
no pfanerpy yBejiMMMBawTCH, npo^Ho koh- 
"raKTMpyn c UHUMHApHMecKoft nosepxHO- 
CTbw nnacTi4>fl c oakobpcmchhum ero 
pacoHpeHHeM npH pocrc AaeneHMH AO 
KpHTmecxoro MOMCHTa. B momcht Hacxy- 
ixjieHHfi KpHTiniccKoro (paMCTHoro) 
AaBneKHA cpcaacxcH orpaHKHKxenb (maft- 
6a) 8 M HMsHMft yacn 4 ynnoxHCHHH nc- 
peHCDiaexcji no nonoft mxaHrc bhhs. Oa- 
KOBpeMCHHo npn HeaHawrenbHOM (pac- 
qexHoM) yBenHM€HHH AaaneHHH cpeaacx- 
cn ^Kcarop 11 nepexpuBaxeiu noxoxa 
cpesHoft sarnymxH 10, xoxopan nawaex 
B pacDHpcHHyio nonocxb 13 Ka orpaHM- 
wxenbHyio xpecxosHHy 12, ocBotJawan 
xaHaii AOH nepcAaw xhakocxh b rHAPaa- 
jxiraecxyio AOpHHpyoKyio ronoBxy 14. 06- 
paxHbift xnanan 15 npH cosAaMMH Aaanc- 
HMA B AopHHpyioQeft roJiOBxe 3axpfciBacx- 

Cfl. 

npoAecc pasBajibUOBKH muiHHAPmec* 
KHx KOHAOB nnacxbipH H xanHCtpoBKH no 
Boeft ero atohb ocymecxBAHCxcH nyxeM 
npoxHrHBaHKfl noA AaBneHMen rHApaB- 
nmecKoA AopHHpyioQieft ronoBxoft npn 
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noAbCMe Hacociio-KOMnpcccopiihix Tpy6 
Ha noBepxHocTM. TaK xaK iioxian oxaii- 
ra 1 MMeer paA"anbiiHC oTBepcxitn 2 c 

BblXOAOM JKHAKOCTM B CKBa^RMIiy, TO nOA"' 

^ AepxaHMe HCo6xoA"Moro AaaneHHR b ycr- 
poitcTBe npH paasa/ibnoBxe xohuob h 
xaJiHCpoBxe nnacTwpH oCecncMHBaexcH 
aa CMCX yBCAH^eHHH , npoHaBOAHxenbHo- 
IQ cxH Hacoca. 

KanndpoBxy nnacxwpH mojkho noBXo- 
pHXb MHoroxpaxHMMM npoxDAaMH PHAPaB- 
AKvecxoft AopHMpywmeft ronoBXH, npH 
axoM cnycx tojiobkh b hcxoakoc nono- 
15 xeime ocymecxBnaexCH Gea M36i>rroMHoro 

AaBJieHHfl mHAKOCTM B CHCXeMC. 

Ilocjie oKOH^aMHH npouecca ycxaHOB- 
KM nnacxbipfl Ha6brroMHoe.AaBneHMC b 
' CHCxeMe cHHMaexcfl m ycxpoftcxao noA" 
2Q HKKaexcA na noaepxHocxb, npn 3Xom 

CflMB 3KHAK0CXM M3 Xpy6 OCyjUCCXBilHeXCH 

Hepea paAMaiibHue oxbcpcxmh 2 ycxpoft- 
cxBa. 
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^opnyna HSoOpcxeMMH 

ycxpoftcxBo Ann ycxanoBKH nnacxupn 
B oOcdAHofl xpy6e, coAepxamee nonyio 
2Q mxaHry c paAHanbHUMH oxbcpcxkhmh, 
ro^pHpoBaHHbift nnacTbipb c uhahhaph-^ 
«tecKHMH y^acxxaMM no xoHuaM Ana pas* 
Meqemix BepxHero, xecxxo CBHsaHHoro 
c noJidft BxaHroft, m nmcHero ysnoB 
yiuioxHeHHH, pacnonomcHHue b nonocxM 
nJiacxupA ynopu, xecxxo cBnaaHHue c 
yanaKH ynnoxHeHMH, h pasMcmeHHyio noA 
nnacxupeM AopHHpywnono roiioBxy, o x- 
AH«iatoqeecH xcm, mxo, c ue- 
Abio noBbimeHMa HaAcxHocxM paOoxu ycx- 
poftcxBa 3a cticx npeAoxBpameHHH sa- 
xnHHHBaHHji ynopoB b nnacxupe npa oa- 
HOBpdMeHHOM ynpomeHHM ero xoHCxpyxr • 
UHH, mocHHft ysen ynnoxHCHMx ycxanoB- 
nen na cpcsHOM 3JiCMeirre iia nonoft 
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nrranre, nocneAHan mecxxo cBasana m«- 

HMM KOHMPH C AOPHHpyKSHeft FOnOBXOft K 

HMeex B CBoeft nojiocxH noA paAHanbHbi- 
MH oxBepcxHaKH nepexpuBaxenb noxoxa* 
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(54) A DEVICE FOR PLACING A 
PATCH IN A CASING 
(57) The invention relates to well 
servicing technology and is designed to 
restore leaktight sealing of casing in oil, 
water, and gas wells. The aim is to 
improve the reliability of operBtion of the 
device by preventing jamming of shaped 
conical stops 9 in corrugated patch 3 
while at the same time 



[vertically along right margin] 
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[see origmal Russian for figure] 



Fig. 4 
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simplifying its design. The device contains 
a hollow rod 1 with radial holes 2 and 
stops 9, the stops being disposed in the 
cavity of sleeve corrugated patch 3. At the 
ends of the cylindrical portions of 
corrugated patch 3 are disposed a lower 
packing assembly 4, that is rigidly 
connected with hollow rod 1, and an 
upper packing assembly 4, where stops 9 
are rigidly connected with packing 
assemblies 4. Under corrugated patch 3 is 
disposed coring head 14, with which the 
lower end of hollow rod 1 is rigidly 
connected. Lower packing assembly 4 is 
mounted on a shear member on hollow 
rod 1. Under radial holes 2, hollow rod 1 
in its cavity has a flow shutoff assembly in 
the form of a shear blind flange 10 with 
locking device. When fluid is delivered 
into the inner cavity of corrugated 
patch 3, 



pressure is created, ensuring expansion 
and squeezing of corrugated patch 3 until 
its corrugated part makes complete 
contact against the inner wall of the 
casing. Leaktight sealing of the inner 
cavity of corrugated patch 3 is provided 
by packing assemblies 4. At the critical 
pressure, lower packing assembly 4 drops 
along hollow rod 1. At the same time, 
with a slight increase in pressure, the 
locking device of blind flange 10 is 
sheared off, and the flange falls into the 
widened cavity of hollow rod 1 to the 
limit stop cross member disposed in it. 
The charmel for transfer of fluid to head 
14 is unblocked. Check valve 15 
disposed therein is closed when the 
pressure is created, 9 drawings. 



1 

The invention relates to well servicing technology, and specifically to devices for 
restoring leaktight sealing of casing in oil, water, and gas wells. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing jamming of the stops in the patch while at the same time simplifying its design. 

Fig. 1 shows the corrugated patch with cylindrical terminal portions; Fig, 2 shows a 
sectional view of the A— A section in Fig. 1; Fig. 3 shows a sectional view of the B— B 
section in Fig. I; Fig, 4 shows the device assembled with the patch, general view; Fig. 5 shows 
the position of the patch after hydraulic action on the patch; Fig. 6 shows the saine, after the 
lower packing assembly has sheared oflF; Fig. 7 shows the same, during its sizing by the coring 
head m the initial period; Fig. 8 shows the position of the flow shutoflFat the time the patch is 
bemg expanded by hydraulic action; Fig. 9 shows a cutaway view of the same, after it is 
sheared off 

The device consists of a hoUow rod 1 with radial holes 2, disposed inside corrugated 
patch 3, packing assemblies 4 that are secured on hollow rod 1 in the terminal cylindrical parts 
of corrugated 



1432190 
2 



patch 3 and consist of elastic ring bushings 5, cup seals 6, Urait stop 7 and shear hmit stop 8 
that are disposed exterior to corrugated patch 3 beyond packing assemblies 4, shaped conical 
stops 9 that are disposed in the transitional areas from corrugated to cylindrical surface on 
patch 3, m order to ensure that the patch remains in a fixed position during lowering into the 
weU and to create conditions for disposition of the packing elements above the stops in the 
cyhndncal parts of the patch, a flow shutoflF assembly m the form of shear blind flange 10 with 
lockmg device 11, mounted in hollow rod 1 under its radial holes, limit stop cross member 12 
that IS disposed m the widened cavity 13 of rod 1, hydraulic coring head 14 that is secured to 
the lower end of hollow rod 1, and check valve 15 that is disposed in hydraulic coring head 

The device is lowered on tubing 16 to the location 17 of the defect in casing 18. 
The device operates as follows. 

After the device, assembled with the patch, is lowered on tubing 16 into the well to the 
location 17 
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of the defect in casing 16, fluid is deUvered along hollow rod 1 through radial holes 2 to the 
inner cavity of patch 3 and hydraulic pressure is created, ensuring expansion and squeezing of 
the patch until its corrugated part makes complete contact against the inner wall of the casing. 

Leaktight sealing of the inner cavity of the patch with creation of pressure is ensured 
by packing assemblies 4. disposed at the ends of the patch in the cylindrical parts In this case 
initially leaktight sealing is ensured by cup seals 6, and as the pressure increases, the reliability 
of the leaktight sealing is additionaUy improved by elastic bushings 5, which under pressure 
move together with the cups in the axial direction along rod 1, are compressed, and expand in 
the radial direction along the diameter, making tight contact with the cyUndrical surface of the 
patch with its simultaneous expansion as the pressure increases up to the critical value At the 
moment the critical (calculated) pressure is reached, limit stop (collar) 8 is sheared off and 
lower packing assembly 4 moves downward along the hollow rod. At the same time with a 
shght (calculated) increase in pressure, locking device 1 1 of the flow shutoff assembly shear 
Wind flange 10, is sheared off and the flange drops into widened cavity 13 onto lunit stop 
cross member 12, unblocking the channel for transfer of fluid to hydraulic coring head 14 
When pressure is created in Uie coring head, check valve 15 is closed. 

The process of expanding the cylindrical ends of the patch and sizing the patch along 
Its entire length is carried out by pulling the hydraulic coring head through under pressure as 
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the tubing is lifted to the surface. Since hollow rod 1 has radial holes 2 with exit of fluid into 
^1^1 "n^f enance of the necessary pressure in the device while expanding the ends and 
Slang the patch IS ensured by increasing pump output. 

Sizing of Uie patch may be repeated by multiple passes of the hydraulic coring head 
7^aJZ"^^s^:.'^^ accomplished without exceL p^sS^ of 

. 1 J^? ^^^'^^ of patch placement is finished, the excess pressure in the system is 
released and the device is lifted to the surface, where the fluid is dr^ed from the piSs 
throuch rad fll hn m 9 /^f A* " " ""^ P'P^* 



through radial holes 2 of the device. 

Claim 



rnm.oo.^'*^'?'? for placing a patch in casing, containing a hoUow rod with radial holes a 
corrugated pa ch with cylmdrical portions at the ends for disposition of an upper pacldni 
^mbly that .s ngidly connected with the hollow rod and a lower packing asLmWy s^Lrts 

hat are disposed in the cavity of the patch and are rigidly connected withThe packing 
assembhes, and a conng head that is disposed under the patch, distinguished by the fact that 
with the aim of unprovmg the rehability of operation of the device by preventing janining^' 
f«^r " *f T"^ ^^"^t^«>"^'y ^™P%ing its design, the lower pic~* 
assembly is mounted on a shear member on the hollow rod, the laSer is rigidly a>nnec?ed by 

adiZoL ^ head and has a flow shutoff assembly in its L'ty. uXIhe ' 



1432190 



[see Russian original for figure] 
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Russian original for figure] [see Russian original for figure] 

A— A B— B 



Fig- 2 Fig. 3 



[see Russian origina] for figure] 



Fig. 5 
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Fig. 6 



Fig. 7 
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Fig. 8 
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